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Abstract.— This study presents evidence of associations between mites and tiger

beetles. Adult females of Trochometridium trihulatum Cross were found on larvae

of Cicindela willistoni LeConte and C. fulgoris Casey. Hypopodes of Sancassania

sp. were found on larvae of two species and adults of one species of Cicindela.

Though not confirmed, the specific associations are probably phoretic. These

associations may be due, in part, to the co-occurrence of these tiger beetle larvae

in salt-flat habitats with ground-nesting bees which may be more common hosts.

Although associations between carabid beetles and mites are known (Regenfuss,

1968; Nickel and Elzinga, 1969; Green, 1975; Thiele, 1977; Olynyk and Freitag,

1979a, b), the occurrence of mites on tiger beetles, which are closely related to

carabids, has been less commonly reported. In his significant study of the Cic-

indelidae of the central United States, Willis (1967) mentioned only three cases

of mite associations, all with adult tiger beetles. He found many adults of C.

circumpicta LaFerte with heavy infestations of larval trombidiids under the elytra

and uropodid mites on the legs and thorax of two museum specimens of C.

sexguttata Fabricius. He also cited Ingram's (1934) report of mites on the legs

and thorax of adult C. haemorrhagica LeConte. Nagano (1980) found erythraeid

mites of the genus Leptus on this same species, also in southern California. Three

other mites reported from tiger beetles are Andrevella parkeri Andre (Erythrae-

idae), Hoplothrombiiim sp. and H. cicindelae Floch and Abonnenc (Trombidiidae)

(Welboum, 1983). These studies provide little or no information on the nature

of the mite-beetle relationships, and are associations involving adult beetles.

The paucity of reports of mites on tiger beetle larvae is probably because this

stage has been much less studied than adults. Larvae may be more suitable hosts

for mites than adults because they have long life cycles (1-3 years) and live in

permanent burrows in the ground. In such habitats they may co-exist with ground-

nesting bees, which have frequently been reported as hosts of mites (Krombein,

1962; Batra, 1965; Cross, 1965; Cross and Bohart, 1969; Eickwort, 1979). Re-

lationships between mites and bees are quite diverse and include parasitism,

phoresy and saprophagy. For example, many acarids have a specialized hetero-

morphic deutonymphal instar, the hypopus, which is resistant to extreme envi-

ronments (Krantz, 1978). Pyemotes are phoretic on adult bark beetles and may
feed on any or all of the host immature stages (Cross and Moser, 1971; Moser et

al., 1971). Some phoretic species feed on fungi growing on dead bees (Cross and
Bohart, 1969) or pollen (Eickwort, 1979).
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Table 1 . Tiger beetle larvae and associated mites from the Sulphur Spnngs Valley, Arizona.
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Table 2. Summary of number of mite species and hosts in southeastern Arizona.
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Table 3. Attachment sites of mites on tiger beetles from Southeastern Arizona.
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M. OConnor. pers. comm.) and be enhanced by the favorable habitat and high

mortahty of the larvae. Mites on adult C pimeriana may have moved onto adult

beetles during oviposition or burrowing by the beetles.

The phoretic associations suggested here are somewhat unusual in that they

involve the non-parasitic stage of mites and the larvae of holometabolous insects.

Most phoretic mites are associated with adult insects or are parasitic on immature
stages. Tiger beetle larvae or their burrows are apparently favorable for mite

survival, and may perhaps allow for development and occasional dispersal. Fur-

ther studies on the specific interrelationships involved here are needed to deter-

mine if mites live their entire lives in association with tiger beetles.
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